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Abstract 

Background: In South and Southeast Asian countries, tobacco is consumed in diverse forms, and smoking among 
women is very low. We aimed to provide national estimates of prevalence and social determinants of smoking and 
smokeless tobacco use among men and women separately. 

Methods: Data from Demographic and Health Surveys completed in nine countries (India, Pakistan, Nepal, 
Bangladesh, Maldives, Philippines, Cambodia, Indonesia, and Timor Leste) were analyzed. Current smoking or 
smokeless tobacco use was assessed as response "yes" to one or more of three questions, such as "Do you currently 
smoke cigarettes?" Weighted country-level prevalence rates for socio-economic subgroups were calculated for 
smoking and smokeless tobacco use. Binary logistic regression analyses were done on STATA/IC (version 10) by 
'svy' command. 

Results: Prevalence and type of tobacco use among men and women varied across the countries and among 
socio-economic sub groups. Smoking prevalence was much lower in women than men in all countries. Smoking 
among men was very high in Indonesia, Maldives, and Bangladesh. Smokeless tobacco (mainly chewable) was used 
in diverse forms, particularly in India, among both men and women. Chewing tobacco was common in Nepal, 
Bangladesh, Maldives, and Cambodia. Both smoking and smokeless tobacco use were associated with higher age, 
lower education, and poverty, but their association with place of residence and marital status was not uniform 
between men and women across the countries. 

Conclusion: Policymakers should consider type of tobacco consumption and their differentials among various 
population subgroups to implement country-specific tobacco control policies and target the vulnerable groups. 
Smokeless tobacco use should also be prioritized in tobacco control efforts. 

Keywords: Prevalence, Smoking, Smokeless tobacco use, Social determinants, South and Southeast Asia 



Background 

In 2010, globally, 54% of Disability adjusted Life Years 
(DALYS) were caused from non-communicable diseases 
(NCDs) [1] and tobacco smoking including second-hand 
smoke was one of the leading risk factors for global dis- 
ease burden accounting for 63% of global DALYS [2]. If 
the current trend of tobacco use continues, it could cause 
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approximately 83 million deaths annually by the year 
2030 [3], and more than 80% of them may occur in low- 
and middle-income countries (LMICs) [4], where nearly 
two-thirds of the worlds smokers live [3]. In 2012, there 
were an estimated 967 million smokers from 187 coun- 
tries [5], with the highest burden of tobacco use in high- 
income countries (HICs), intermediate in middle-income 
countries, and lowest in low-income countries. The deaths 
attributable to tobacco use are 18%, 11%, and 4% respect- 
ively [6]. Increasing rates of smoking in many LMICs and 
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decreasing rates in HICs may lead to increased propor- 
tional tobacco-related mortality in LMICs [6,7]. 

The Southeast Asia region is home to nearly 400 million 
tobacco users, who experience about 1.2 million deaths an- 
nually [7]. Although smokeless tobacco (SLT) use is com- 
mon among women, smoking among women is increasing 
[8,9]. In Southeast Asia, tobacco is used in diverse forms, 
including cigarettes or bidis (dried tobacco rolled in paper 
or leaf), SLT such as chewing khaini (tobacco with slaked 
lime and aromatic spices), surti (dried tobacco leaves for 
chewing), or paan masala (tobacco with aromatic spices), 
sucking gutkha (mixture of tobacco and molasses available 
in small sachets), applying gul or gudaku as dentifrice, and 
inhaling nas and naswar (nasal inhalation of tobacco pow- 
der) [10]. Bidis are popular in Bangladesh, India, Maldives, 
Nepal, and Sri Lanka, whereas cheroots are popular in 
Myanmar, and roll-your-own cigarettes (in palm leaves or 
paper) are popular in Thailand and Timor Leste. In 
Bangladesh, India, and Nepal, use of gul, gudaku, mishri, 
masher, lal dantamanjan as dentrifice, and nas/naswar is 
common [11]. SLT use in various forms is directly respon- 
sible for oropharyngeal cancers [12,13]. 

Socio-economic differentials in tobacco use have existed 
in both developed [14,15] and developing countries 
[16-18]. Studies have reported that tobacco consumption 
rates are higher in lower socioeconomic classes and less- 
educated groups [16,17,19]. Moreover, smoking preva- 
lence is lower among women worldwide, particularly in 
South and Southeast Asia [20] . Therefore, assessing socio- 
economic differentials of tobacco use in Southeast Asia by 
population-based surveys will provide information about 
effectiveness of tobacco control measures and aid policy- 
making. The global tobacco surveillance system [21], 
World Health Organization (WHO) STEPS program [22], 
and WHO World Health Surveys (WHS) [23] have pro- 
vided such information. However, these surveys cover sev- 
eral countries from various regions, but not all of the 
countries in a region. Moreover, the literature from these 
surveys has emphasized smoking and reported determi- 
nants of tobacco use [16,17,24], but not about SLT use, 
which is prevalent in South and Southeast Asia [11]. 
Demographic and Health Surveys (DHS) collect informa- 
tion about tobacco use in nationally representative sam- 
ples of men and women and have provided national 
estimates of tobacco use for Nepal [25], India [26,27], sub- 
Saharan Africa [18], and other countries [28]. We aimed 
to provide national estimates on prevalence and social de- 
terminants of tobacco smoking and smokeless tobacco 
use in South and Southeast Asian countries. 

Methods 

Data source 

We used data from nationally representative samples of 
women and men from DHSs conducted between 2005- 



2006 and 2012-2013 in nine South and Southeast Asian 
countries: India, Pakistan, Nepal, Bangladesh, Maldives, 
Indonesia, Philippines, Cambodia, and Timor Leste 
(Table 1). DHS aims to provide reliable indicators about 
fertility, family planning, health, and nutrition of popula- 
tions in developing nations [29,30]. DHSs were imple- 
mented by country-level statistical offices or other local 
institutions and are technically supported by ORC (Opin- 
ion Research Corporation) Macro International Inc. of 
Calverton, Maryland, USA and financially supported by 
the United States Agency for International Development 
(US AID) [30]. 

Sampling and sample size 

The final samples of households in DHSs were selected 
by two stages, stratified random sampling using popula- 
tion proportionate to size technique to include both 
rural and urban residents. Heads of each selected house- 
hold answered general questions about the household 
and listed the household members. All women aged 15 
to 49 years and men aged 15 to 49 years or more (up to 
54 years in India, Indonesia, and Bangladesh and up to 
64 years in Maldives) who were the usual residents were 
eligible to participate. Trained interviewers collected in- 
formation about demographic and socio-economic fac- 
tors and health status. Questions about tobacco use 
were asked of all eligible men and women [29,30], except 
in Bangladesh and the Philippines (Table 1). 

Outcome variables 

The following four identical questions were asked to eluci- 
date information about tobacco use in all countries, but 
response options varied between countries (see below). 

1) Do you currently smoke cigarettes? (response as yes' 
or no') 

2) In the last 24 hours, how many cigarettes did you 
smoke? (response as numerical) 

3) Do you currently smoke or use any other type of 
tobacco? (response as yes' or no') 

4) What (other) type of tobacco do you currently smoke 
or use? (options provided were pipe, chewing 
tobacco, snuff, country-specific options, and others) 

Additional country-specific options given were the use 
of hookah (sheesha), bidi, and cigars in Maldives; bidi in 
India, Pakistan, Nepal and Bangladesh; cigars in 
Philippines; hand-rolled tobacco in Timor Leste; Pan 
Masala and Gutkha in India; and nuswar in Pakistan. 
Each respondent was classified as current smoker' if the 
response to the first question was yes/ the response to 
the fourth question was pipe,' or if they were using hoo- 
kah, bidi, cigars, or hand-rolled tobacco. The respondents 
were classified as current SLT user' if the response to the 
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Table 1 Summary table of survey details in each country included for analysis 



Country 


Dates of fieldwork 


Number of 
households selected 


Number of 
women interviewed 


Number of men 
interviewed 


Overall response 
rates (%) 


India 


November 2005 - August 2006 


109041 


124385 


74369 


92.4 


Pakistan 


October 2012 - April 2013 


12943 


13558 


3134 


89.9 


Nepal 


January 2011 - June 2011 


10826 


12674 


4121 


97.6 


Bangladesh 


March 2007 - August 2007 


10400 


10996 + 


3771 


97.8 


Maldives 


January 2009 - October 2009 


6443 


7131 


1727 


77.0 


Indonesia 


May 2012 -July 2012 


43852 


45607 


9306 


95.0 


Cambodia 


July 2010 -January 2011 


15667 


18754 


8239 


96.5 


Philippines 


August 2008 - September 2008 


12469 


13594 




97.7 


Timor Leste 


August 2009 - February 2010 


11463 


13137 


4076 


93.5 



*Men were not interviewed in this country. 

+ Women were not asked about tobacco use in this country. 



fourth question was any form of SLT, including chewing' 
tobacco, 'Pan Masalal 'Gutkha,' and snuff/ 

Explanatory variables 

Age, religion, and marital status were reclassified for lo- 
gistic regression analyses. Religion was categorized as 
Hindu, Islam, Roman Catholic, Buddhist, and others. 
Each religion was classified into two categories, i.e., main 
religion of the country and others, except in India 
(Hindu, Muslim, and others). Age of the participant was 
recoded as 15-29, 30-39, and 40-49/>40 years (for 
women and men, respectively). Marital status was classi- 
fied as being married or single. Single constituted being 
never married, separated, or divorced. A cohabiting part- 
ner was included under single as its proportion was very 
small in most countries. In DHS, place of residence was 
classified as rural or urban; educational level was classi- 
fied as no education', primary', secondary,' or 'higher.' 
Household wealth index, considered a reliable proxy for 
household economic status [31], was calculated based on 
a standard set of household assets, dwelling characteris- 
tics, and ownership of consumer items as observed by 
the interviewer. Participants were ranked on the basis of 
their household score by dividing them into quintiles 
where the first quintile was the poorest 20% of the house- 
holds and the fifth quintile was the wealthiest 20% [32]. 

Ethics statement 

The institutional review boards of ORC Macro Inter- 
national Inc. and participating institutions in each coun- 
try provided ethical clearance for DHSs. In each survey, 
participants were informed about voluntary participation 
and confidentiality of information and could refrain 
from responding to any of the questions. Before each 
interview, details of the survey were explained and 
informed consent was obtained. Written consent was 
not obtained since no intervention was applied to the 
participants. 



Data analysis 

All analyses were done for men and women separately 
in each country. Descriptive analyses were done for 
smoking and SLT use. Overall weighted prevalence esti- 
mates for tobacco smoking and SLT use were calculated 
by including sample weights to account for the complex 
sampling design of DHS. Weighted prevalence estimates 
of smoking and SLT use were calculated according to 
age groups, religion, place of residence, marital status, 
education, and wealth quintiles. Binary logistic regres- 
sion analyses were done to assess demographic (age was 
entered as continuous variable) and socio-economic 
factors associated with smoking and SLT use by SVY 
command on STATA/IC version 10 [33]. Beta- 
coefficients, their 95% confidence intervals, and p- 
values were calculated. 

Results 

Sample characteristics 

The sample size of women interviewed was greater than 
for men since DHS mainly aimed to estimate indicators 
related to mother and child health (Table 1). In the 2008 
Philippines DHS, men were not sampled, whereas in 
2007 Bangladesh DHS, women were not asked about to- 
bacco use. In Pakistan, Indonesia, and Maldives, infor- 
mation about religion was not collected (Table 2). Both 
men and women were mainly from rural areas in 
Maldives, Cambodia, Nepal, and Timor Leste, whereas 
in India, Pakistan, and Indonesia urban-rural distribu- 
tion was nearly equal. More than half of men and 
women were aged between 15 and 29 years in all coun- 
tries except Bangladesh, Maldives, and Indonesia, where 
about 45% of men were aged >40 years. Most partici- 
pants were educated through primary and secondary 
level, except in the Philippines, where a third of women 
had received higher education. Nearly a third of men 
were uneducated in Bangladesh and Maldives. A high 
proportion of women (56.2% to 17.1%) were not educated 
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Urban 


38199 (51.4) 


1521 (48.5) 


1351 (32.8) 


1443 (38.3) 


274 (15.9) 


4417 (47.5) 


2606 (31.6) 


1051 (24.9) 
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Rural 


36170 (48.6) 


1613 (51.5) 


2770 (67.2) 


2328 (61.7) 


1453 (84.1) 


4889 (52.5) 


5633 (68.4) 


3061 (75.1) 
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Age group (years) 


















15-29 


36595 (49.2) 


750 (23.9) 


2269 (55.1) 


882 (23.4) 


385 (22.3) 


1630 (17.5) 


4657 (56.5) 


2227 (54.7) 


i/coi 


30-39 


18904 (25.4) 


1224 (39.1) 


1025 (24.8) 


1196 (31.7) 


522 (30.2) 


3430 (36.9) 


1836 (22.3) 


981 (24.0) 


h Mt 
nten 


>40* 


18870 (25.4) 


1160 (37.0) 


827 (20.1) 


1693 (44.9) 


820 (47.5) 


4246 (45.6) 


1746 (21.2) 


868 (21.3) 


NJ 5' 


Marital status 


















r 201 
/1/2 


Currently married 


4484 (60.4) 


3085 (98.4) 


2625 (63.7) 


3734 (99.0) 


1645 (95.3) 


9260 (99.5) 


4755 (57.7) 


1993 (48.9) 




Single* 


29485 (39.6) 


49 (1.6) 


1493 (36.2) 


37 (1.0) 


82 (4.7) 




3444 (41.8) 


1924 (47.2) 


2:22 


Living with partner 






3 (0.1) 






46 (0.5) 


40 (0.5) 


159 (3.9) 














Educational level 




















No education 


10696 (14.4) 


849 (27.1) 


498 (12.1) 


1092 (29.0) 


646 (37.4) 


270 (2.9) 


676 (8.2) 


798 (19.6) 




Primary 


11474 (15.4) 


536 (17.1) 


815 (19.8) 


1205 (32.0) 


534 (30.9) 


3185 (34.2) 


3354 (40.7) 


1070 (26.3) 




Secondary 


40745 (54.8) 


1000 (31.9) 


2139 (51.9) 


944 (25.0) 


428 (24.8) 


4665 (50.1) 


3666 (44.5) 


2025 (49.7) 




Higher 


11423 (15.4) 


749 (23.9) 


669 (16.2) 


530 (14.1) 


119 (6.9) 


1186 (12.7) 


543 (6.6) 


183 (4.5) 




Wealth index 




















Poorest 


7085 (9.5) 


584 (18.6) 


711 (17.3) 


595 (15.8) 


351 (20.3) 


2319 (24.9) 


1412 (17.1) 


791 (19.4) 




Poorer 


10278 (13.8) 


581 (18.5) 


688 (16.7) 


718 (19.0) 


413 (23.9) 


1 920 (20.6) 


1420 (17.2) 


824 (20.2) 




Middle 


14865 (20.0) 


548 (17.5) 


727 (17.6) 


746 (19.8) 


489 (28.3) 


1786 (19.2) 


1451 (17.6) 


828 (20.3) 




Richer 


19346 (26.0) 


641 (20.5) 


861 (20.9) 


739 (19.6) 


284 (16.4) 


1700 (18.3) 


1661 (20.2) 


876 (21.5) 




Richest 


22795 (30.7) 


780 (24.9) 


1134 (27.5) 


973 (25.8) 


190 (1 1.0) 


1581 (17.0) 


2295 (27.9) 


757 (18.6) 




Religion 




















Hindu 


54723 (73.6) 




3486 (84.6) 


368 (9.8) 








6(0.1) 














Islam 


9583 (12.9) 




1 07 (2.6) 


3380 (89.6) 






123 (1.5) 


5 (0.1) 












Buddhist 


1138 (1.5) 




352 (8.5) 


9 (0.2) 






7812 (94.8) 


0(0) 












Roman Catholic 


6651 (8.9) 




80 (1.9) 


5 (0.1) 






59 (0.7) 


4006 (98.3) 












Others 


2260 (3.0) 




96 (2.3) 


0(0) 






243 (2.9) 


59 (1.5) 










TD 

QJ 


Missing 


14(0.0) 






9 (0.2) 










CQ 

a> 
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Table 2 Distribution of survey samples according to demographic and socioeconomic variables among men and women in South and Southeast Asian 
countries in Demographic and Health Surveys (Continued) 
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N = 124385 


r aivijiui i 

Number (%) 
N = 13558 


Mpnal Niimhpr 
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Number (%) 
N = 18754 


Philinninpc 

Number (%) 
N = 13594 


Timor 1 P^tP 

IIIIIUI LCJlC 

Number (%) 
N = 13137 


Women 


















Urban 


56961 (45.8) 


6351 (46.8) 


3701 (29.2) 


1041 (14.6) 


22898 (50.2) 


6077 (32.4) 


6762 (49.7) 


3233 (24.6) 


Rural 


67424 (54.20) 


7207 (53.2) 


8973 (70.8) 


6090 (85.4) 


22709 (49.8) 


12677 (67.6) 


6832 (50.3) 


9904 (75.4) 


Age group (years) 


















15-29 


67415 (54.2) 


5338 (39.4) 


7200 (56.8) 


3038 (42.6) 


20956 (45.9) 


10296 (54.9) 


6976 (51.3) 


7443 (56.7) 


30-39 


34025 (27.4) 


4738 (34.9) 


3258 (25.7) 


2353 (33.0) 


13745 (30.2) 


4173 (22.2) 


3644 (26.8) 


3200 (24.4) 


40-49 


22945 (18.4) 


3482 (25.7) 


2216 (17.5) 


1 740 (24.4) 


10906 (23.9) 


4285 (22.9) 


2974 (21.9) 


2494 (18.9) 


Marital status 


















Currently married 


87925 (70.7) 


13010 (96.0) 


9459 (74.6) 


6558 (92.0) 


32361 (71.0) 


11439 (61.0) 


7071 (52.0) 


7548 (57.5) 


Single* 


36460 (29.3) 


548 (4.0) 


3214 (25.4) 


573 (8.0) 


12901 (28.2) 


7218 (38.6) 


5030 (37.0) 


5260 (40.0) 


Living with partner 






1 (0.0) 




345 (0.8) 


97 (0.5) 


1493 (11.0) 


329 (2.5) 


Educational level 


















No education 


39769 (32.0) 


7625 (56.2) 


4877 (38.5) 


1941 (27.2) 


1622 (3.6) 


3203 (17.1) 


218 (1.6) 


3922 (29.9) 


Primary 


17756 (14.3) 


1831 (13.5) 


2149 (17.0) 


2503 (35.1) 


13732 (30.1) 


8796 (46.9) 


2840 (20.9) 


3112 (23.7) 


Secondary 


53882 (43.3) 


2415 (17.8) 


4584 (36.2) 


2384 (33.4) 


23759 (52.1) 


6141 (32.7) 


6267 (46.1) 


5804 (44.2) 


Higher 


12966 (10.4) 


1687 (12.4) 


1064 (8.4) 


303 (4.2) 


6494 (14.2) 


614(3.3) 


4269 (31.4) 


299 (2.3) 


Wealth index 


















Poorest 


14077 (11.3) 


2486 (18.3) 


2446 (19.3) 


1578 (22.1) 


10642 (23.3) 


3260 (17.4) 


2562 (18.8) 


2544 (19.4) 


Poorer 


17652 (14.2) 


2586 (19.1) 


2296 (18.1) 


1850 (25.9) 


9187 (20.1) 


3159 (16.8) 


2664 (19.6) 


2562 (19.5) 


Middle 


23682 (19.0) 


2589 (19.1) 


2336 (18.4) 


1931 (27.1) 


8678 (19.0) 


3242 (17.3) 


2648 (19.5) 


2715 (20.7) 


Richer 


30136 (24.2) 


2657 (19.6) 


2516 (19.9) 


1112 (15.6) 


8478 (18.6) 


3735 (19.9) 


2771 (20.4) 


2820 (21.5) 


Richest 


38838 (31.2) 


3240 (23.9) 


3080 (24.3) 


660 (9.3) 


8622 (18.9) 


5358 (28.6) 


2949 (21.7) 


2496 (19.0) 


Religion 


















Hindu 


89957 (72.3) 




10829 (85.4) 










18 (0.1) 


Islam 


16742 (13.5) 




331 (2.6) 






312 (1.7) 


887 (6.5) 


20 (0.2) 


Buddhist 


1765 (1.4) 




1058 (8.3) 






1 7799 (94.9) 


0 (0.0) 


0 (0.0) 


Roman Catholic 


10977 (8.8) 




236 (1.9) 






111 (0.6) 


10453 (76.9) 


12833 (97.7) 


Others 


4786 (3.9) 




220 (1.7) 






528 (2.8) 


2254 (16.6) 


266 (2.0) 


Missing 


158 (0.1) 










4 (0.0) 







information about religion was not collected in these countries, includes never married, separated and divorced. 
^Up to 54 years in India, Indonesia, and Bangladesh, and up to 64 years in Maldives. 



Sreeramareddy et al. Population Health Metrics 2014, 12:22 
http://www.pophealthmetrics.eom/content/12/1/22 



Page 6 of 16 



in all countries except Indonesia (3.6%) and the Philippines 
(1.6%). Two-thirds or more of both men and women were 
married, but in Pakistan, Bangladesh, Maldives, and 
Indonesia >95% of men were married. Participants were 
evenly distributed across all wealth quintiles except in 
Maldives, Indonesia, and Timor Leste where the richest 
quintile was the smallest. 

Prevalence of smoking and SLT use 

Among men, weighted prevalence of smoking varied 
between the countries; the highest prevalence was found 
in Indonesia (72.3%), followed by Timor Leste (69.5%), 
Bangladesh (60.0%), and Maldives (47.3%), but preva- 
lence was lower in India (34.1%), Nepal (33.6%), 
Cambodia (34.7%), and Pakistan (31.6%). Prevalence of 
SLT use among men also varied between countries, with 
the highest prevalence in India (36.7%), followed by 
Nepal (34.8%) and Bangladesh (21.4%), and the lowest in 
Indonesia (0.46%) and Timor Leste (2.5%) (Figure 1). 
Among women, weighted prevalence of smoking was 
much lower than men in all countries; the highest preva- 
lence was in Nepal (9.8%), followed by Philippines 
(5.2%), Maldives (4.6%), and Pakistan (4.02%). Prevalence 
of SLT use among women was highest in India (9.0%), 
followed by Cambodia (5.1%), Nepal (4.8%), and Maldives 
(4.2%) (Figure 1). The most common form of tobacco 
consumed was cigarettes in all countries except India and 
Timor Leste. Cigarettes/bidis were smoked in India, and 
hand-rolled cigarettes were smoked in Timor Leste. How- 
ever, Indian men and women used diverse forms of SLT 
including 'gutkhal 'pan masalal and other chewing to- 
bacco (unspecified). Chewing tobacco was also common 
in Nepal, Bangladesh, and Cambodia. Indonesian men 
mostly smoked cigarettes, while women there were also 



using chewing tobacco. Smoking a pipe/cigar was only 
seen among Filipino and Nepalese women, while women 
from Maldives and Pakistan mostly smoked hookah 
(Figure 2). 

Prevalence of smoking and SLT use according to socio- 
economic and demographic factors 

Differentials in smoking and SLT use according to socio- 
economic and demographic variables are shown separ- 
ately for men and women in Tables 3 and 4, respectively. 
Prevalence of both smoking and SLT use among men 
was higher in rural areas than urban areas in all coun- 
tries (for example, among Indian men 36.8 vs. 29.5 and 
39.9 vs. 31.3, respectively). Smoking and SLT use among 
women was higher in rural areas in India, Pakistan, 
Nepal, and Cambodia, but these differentials varied for 
prevalence of smoking and SLT use among women in 
other countries. Prevalence of smoking and SLT use 
among both men and women varied according to wealth 
quintiles and educational level. In all countries among 
men and women, prevalence of smoking and SLT use 
was generally highest among the least educated and the 
lowest among those with higher education. Prevalence of 
tobacco use was highest among the poorest and lowest 
among the richest. For example, among Nepalese men, 
prevalence rates for smoking and SLT use in those with 
no education vs. the highest education was 57.9 vs. 20.5 
and 57.8 vs. 18.4, respectively. Among Bangladeshi men 
prevalence rates for smoking and SLT use in the poorest 
group vs. the richest was 70.1 vs. 46.8 and 26.6 vs. 15.7, 
respectively. The only exception was seen in Maldivian 
men, where differentials were very small for prevalence 
of smoking (poorest vs. richest was 47.6 vs. 52.9) 
(Table 3). Prevalence of both smoking and SLT use was 



Tobacco smoking Prevalence (%) 



■ Smokeless Tobacco use Prevalence (%) 



Figure 1 Prevalence 
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higher among married men and women in all countries 
except the Philippines, Pakistan, Indonesia, and Maldives. 
Prevalence of both smoking and SLT use was higher 
among men and women aged >40 years in all countries, 
except for smoking among men and women in Maldives 
and SLT use among Pakistani and Indonesian men. 
Among Indian, Pakistani, Nepalese, and Maldivian women 
differentials by age were very high. For example, among 
Maldivian women, prevalence of smoking and SLT use in 
the 15-29 age group vs. those 40-49 years old was 1.1 vs. 
10.4 and 0.2 vs. 10.6, respectively (Table 4). 

Association of tobacco use with socio-economic and 
demographic factors 

The association of tobacco use among men and women 
with socio-economic and demographic factors was 
assessed using binary logistic regression analysis. Men 
from rural areas had greater likelihood of smoking and 
SLT use in India only. Women from rural areas had 
greater likelihood of smoking in all countries except 
Nepal and Cambodia and SLT use in India, Cambodia, 
and Timor Leste (Table 5). Older men were more likely 
to smoke and use SLT in most countries (except for SLT 
use in Indonesia and Timor Leste). Older men were less 
likely to smoke in Maldives (p = -0.03) and Indonesia 
(p = -0.01). Older women were more likely to smoke and 
use SLT in all countries (p coefficients ranged from 0.04 
to 0.12, Table 5). Married men were more likely to 
smoke and use SLT in all countries except Bangladesh 



(for both smoking and SLT use), Maldives, Indonesia, 
Cambodia, and Timor Leste (for SLT use only). Married 
women were more likely to smoke in the Philippines 
but were less likely to smoke in Indonesia and Maldives. 
Married women were more likely to use SLT in Nepal 
only (Table 5). Smoking and SLT use among both men 
and women were strongly associated with education 
(protective effect) in all countries, except for SLT use 
among men from Bangladesh and Timor Leste. Individuals 
who were educated were less likely to smoke or use SLT. 
Smoking and SLT use among men was associated with 
wealth in all countries except Nepal, Pakistan, Timor Leste, 
and Maldives, while the association of wealth with smoking 
and SLT use among women was seen in all countries ex- 
cept Timor Leste (for smoking). Wealthier individuals were 
less likely to smoke or use SLT. Smoking among men was 
associated with religion in India, Nepal, Cambodia, and 
Timor Leste, while SLT use among men was associated 
with religion in India and Nepal. Smoking among women 
was associated with religion in India, Philippines, and 
Cambodia, while SLT use among women was associated 
with religion in India and Nepal (data about religion was 
not collected in Indonesia and Maldives). 

Discussion 

Our report using DHS datasets provided national-level 
estimates and information about the pattern of tobacco 
use in nine countries in the South and Southeast Asia 
region. Our disaggregated analyses by gender and type 
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India 


Pakistan 


Nepal 


Bangladesh 


Maldives* 


Indonesia* 


Cambodia 


Timor Leste 


Overall prevalence (%) 


34.12 (33.64, 34.6) 


31.55 (28.78, 
34.31) 


33.59 (31.23, 
35.95) 


60.01 (58.18, 
61.84) 


47.33 (44.16, 50.49) 


72.30 (70.85, 
73.75) 


34.69 (33.16, 
36.22) 


69.49 (67.64, 
71.25) 


Urban 


29.48 (28.79, 30.16) 


27.95 (22.95, 32.96) 


27.68 (24.64, 30.72) 


54.77 (50.77, 58.78) 


46.87 (40.32, 53.42) 


69.05 (66.80, 71.29) 


21.89 (19.21, 24.57) 


63.99 (60.44, 67.54) 


Rural 


36.79 (36.15, 37.43) 


33.51 (30.21, 36.81) 


34.83 (32.05, 37.61) 


61.55 (59.48, 63.62) 


47.59 (44.33, 50.84) 


75.63 (73.87, 77.40) 


38.01 (36.25, 39.76) 


71.46 (69.38, 73.53) 


Age group (years) 


















15-29 


24.31 (23.68, 24.93) 


21.15 (16.85, 25.45) 


27.44 (24.72, 30.15) 


56.94 (53.71,60.18) 


50.08 (43.67, 56.49) 


77.27 (74.28, 80.27) 


20.20 (18.55, 21.86) 


60.76 (58.27, 63.26) 


30-39 


40.57 (39.60,41.54) 


30.45 (26.14, 34.76) 


36.38 (31.73,41.03) 


57.68 (54.48, 60.88) 


49.63 (44.08, 55.19) 


73.16 (70.96, 75.36) 


50.16 (47.04, 53.28) 


80.15 (77.34, 82.95) 


>40^ 


45.88 (44.90, 46.86) 


39.94 (35.07, 44.82) 


46.61 (42.01, 51.21) 


63.27 (60.52, 66.01) 


44.47 (40.15, 48.79) 


69.91 (67.91, 71.90) 


56.78 (53.77, 59.79) 


79.47 (76.10, 82.85) 


Marital status 


















Married 


41.64 (41.02, 42.27) 


31.07 (28.25, 33.90) 


40.52 (37.57, 43.48) 


60.03 (58.17,61.88) 


46.42 (43.08, 49.77) 


72.31 (70.86, 73.76) 


48.47 (46.46, 50.47) 


80.24 (78.06, 82.43) 


Single* 


20.52 (19.86, 21.19) 


54.57 (37.57, 71.56) 


21.43 (18.82, 24.04) 


58.38 (39.87, 76.89) 


62.91 (49.64, 76.18) 


64.97 (41.88, 88.06) 


15.30 (13.61, 16.98) 


59.14(56.66,61.63) 


Education 


















No education 


52.06 (50.82, 53.30) 


40.41 (35.94, 44.87) 


57.90 (52.58, 63.21) 


72.33 (69.40, 75.26) 


46.25 (41.65, 50.85) 


72.32 (64.10, 80.55) 


66.90 (62.12, 71.68) 


81.42 (78.28, 84.57) 


primary 


44.87 (43.64, 46.10) 


33.36 (27.75, 38.97) 


42.83 (38.26, 47.40) 


63.59 (60.58, 66.59) 


52.40 (47.29, 57.51) 


78.14 (75.94, 80.33) 


46.17 (44.09, 48.26) 


76.56 (73.72, 79.39) 


Secondary 


27.56 (26.95, 28.17) 


28.92 (24.34, 33.49) 


27.39 (24.37, 30.41) 


51.88 (47.72, 56.04) 


48.59 (42.38, 54.81) 


73.12 (71.20, 75.04) 


22.79 (20.95, 24.63) 


62.03 (59.49, 64.56) 


Higher 


20.12 (19.00, 21.24) 


18.56 (13.54, 23.57) 


20.54 (16.71, 24.37) 


35.63 (30.22,41.04) 


29.67 (20.39, 38.95) 


50.86 (45.88, 55.85) 


4.51 (2.67, 6.34) 


60.60 (52.34, 68.85) 


Wealth index 


















Poorest 


44.98 (43.61,46.36) 


32.86 (28.28, 37.45) 


42.55 (36.92, 48.18) 


70.12 (66.00, 74.23) 


52.98 (46.13, 59.83) 


80.98 (78.69, 83. 28) 


52.40 (48.88, 55.93) 


73.36 (69.81 (76.92) 


Poorer 


41.53 (40.30, 42.75) 


35.22 (29.64, 40.80) 


37.43 (33.11,41.75) 


63.97 (59.62, 68.32) 


48.55 (42.52, 54.59) 


78.80 (76.28,81.31) 


42.43 (39.21,45.66) 


73.09 (69.60, 76.58) 


Middle 


36.73 (35.67, 37.79) 


36.51 (31.24,41.79) 


37.84 (32.31,43.37) 


63.18(58.89, 67.47) 


45.84 (40.71, 50.97) 


76.62 (73.88, 79.35) 


34.99 (31.91, 38.07) 


71.81 (68.13, 75.48) 


Richer 


30.31 (29.37, 31.24) 


32.64 (25.55, 39.73) 


29.07 (24.29, 33.85) 


56.43 (52.13, 60.74) 


43.03 (35.14, 50.93) 


68.11 (64.88, 71.34) 


29.26 (26.67, 31.84) 


69.19 (65.69, 72.69) 


Richest 


22.50 (21.70, 23.31) 


21.9 (16.40, 27.39) 


26.54 (23.17, 29.90) 


46.81 (42.71, 50.91) 


47.56 (39.32, 55.79) 


57.91 (54.20,61.62) 


19.47 (17.03, 21.91) 


61.54 (57.73, 65.35) 


Religion 


















Hindu 


34.30 (33.77, 34.83) 




34.19 (31.68, 36.70) 
























Islam 


37.69 (36.28, 39.09) 






61.65 (53.54, 69.77) 






















Buddhist 














34.22 (32.69, 35.76) 


















Roman catholic 
















69.78 (67.96, 71.59) 
















Others 


23.56 (22.12, 25.00) 




30.38 (25.56, 35.20) 


59.83 (57.99, 61.68) 






51.71 (42.92,60.50) 


51.02 (34.21,67.82) 



00 
O 



Table 3 Weighted prevalence rates (and 95% CIs) for tobacco smoking and smokeless tobacco use among men according to demographic and socio-economic 
variables in seven South and Southeast Asian countries in Demographic and Health Surveys (Continued) 

Smokeless tobacco use (%) 



India 



Pakistan 



Nepal 



Bangladesh 



Maldives* 



Indonesia* 



Cambodia 



Timor Leste 



Overall prevalence (%) 

Urban 
Rural 

Age group (years) 

15-29 
30-39 
>40 

Marital status 

Married 
Single* 
Education 

No education 
primary 
Secondary 
Higher 

Wealth index 

Poorest 

Poorer 

Middle 

Richer 

Richest 

Religion" 1 " 

Hindu 

Islam 

Buddhist 

Roman catholic 

Others 



36.72 (36.23,37.21) 16.30 (14.16,18.43) 34.82 (32.4,37.24) 21.35 (19.48,23.22) 8.48 (7.02,9.94) 



31.26 (30.56, 31.96) 
39.87 (39.21,40.52) 

33.81 (33.11, 34.50) 
42.03 (41 .05, 43.02) 
36.90 (35.92, 37.87) 

41.38 (40.75, 42.01) 
28.30 (27.55, 29.06) 

45.58 (44.33, 46.83) 
44.25 (43.01,45.48) 

34.39 (33.74, 35.05) 
22.97 (21.78, 24.15) 

51.51 (50.13, 52.90) 
45.19 (43.95, 46.43) 
37.28 (36.19, 38.36) 

32.52 (31.56, 33.49) 
23.81 (22.97, 24.65) 

37.52 (36.97, 38.07) 
35.97 (34.53, 37.40) 



26.74 (25.16, 28.32) 



20.13 (16.08, 24.17) 
14.21 (11.76, 16.66) 

21.04 (16.78, 25.30) 
16.07 (12.84, 19.30) 
13.27 (10.62, 15.93) 

16.49 (14.33, 18.65) 
6.84 (1.12, 1.26) 

18.36 (14.45, 22.28) 
19.77 (15.29, 24.26) 
15.01 (11.83, 18.19) 
10.67 (7.27, 14.06) 

19.24 (14.08, 24.40) 

16.50 (12.53, 20.47) 
14.69 (10.57, 18.80) 

14.25 (10.52, 17.98) 
17.00 (11.27, 22.74) 



26.86 (23.22, 30.49) 20.19 (17.68, 22.71) 

36.49 (33.67, 39.32) 22.53 (20.49, 24.57) 

22.31 (19.50, 25.13) 14.30 (11.84, 16.76) 

50.86 (46.64, 55.07) 1 7. 90 (1 5.38, 20.43) 

48.40 (43.88, 52.91) 28.09 (25.69, 30.49) 

47.28 (44.45, 50.1 1) 21.66 (20.09, 23.23) 

1 2.97 (1 0.48, 1 5.46) 1 8.91 (6.22, 31 .62) 

57.79 (50.64, 64.95) 24.84 (22.09, 27.59) 

49.97 (45.83, 54.1 1) 25.25 (22.46, 28.04) 

27.71 (25.01, 30.41) 18.13 (15.45, 20.81) 

18.39 (14.35, 22.44) 13.04 (9.91, 16.18) 



42.90 (36.70, 49.09) 
40.45 (35.34, 45.57) 
44.28 (38.14, 50.42) 
29.87 (25.92, 33.82) 
23.42 (19.31, 27.52) 

35.53 (32.90, 38.15) 



31.02 (25.76, 36.27) 



26.60 (23.18, 30.02) 
25.38 (21.86, 28.90) 
24.13 (20.94, 27.31) 
19.35 (16.26, 22.44) 
15.65 (13.06, 18.25) 



6.07 (3.34, 8.79) 
9.87 (8.16, 11.57) 

1.51 (-0.22, 3.25) 
4.92 (2.81, 7.02) 
14.11 (11.38, 16.83) 

8.72 (7.15, 10.29) 
3.94 (0.33, 7.55) 

17.21 (13.79, 20.63) 
6.76 (3.67, 9.85) 

I . 96 (0.38, 3.54) 
4.31 (-1.18, 9.80) 

II. 13 (7.54, 14.71) 
11.66 (7.86, 15.45) 
8.72 (5.82, 11.62) 
6.83 (3.60, 10.07) 
5.64 (2.24, 9.05) 



0.46 (0.28, 0.64) 3.43 (2.88, 3.98) 

0.13 (0.01, 0.25) 1.30 (0.62, 1.97) 



0.78 (0.45, 1.12) 

0.46 (0.15, 0.77) 
0.37 (0.12, 0.61) 
0.52 (0.28, 0.76) 

0.45 (0.27, 0.63) 
1.92 (-0.38, 4.22) 

1.91 (-0.13,3.96) 
0.79 (0.40, 1.18) 
0.21 (0.10, 0.32) 
0.03 (-0.03, 0.10) 

1.71 (0.98, 2.44) 
0.25 (0.06, 0.43) 
0.38 (-0.00, 0.78) 
0.03 (-0.03, 0.09) 
0.10 (-0.01, 0.22) 



3.97 (3.30, 4.64) 

1.96 (1.43, 2.50) 
4.78 (3.72, 5.84) 
5.86 (4.66, 7.05) 

4.72 (3.99, 5.45) 
1.60 (1.11, 2.08) 

8.66 (6.00, 11.31) 
5.12 (4.16, 6.09) 
1.42 (1.03, 1.81) 
0.08 (-0.03, 0.19) 

7.21 (5.50, 8.92) 

5.41 (3.93, 6.89) 
3.34 (2.19, 4.48) 

1.42 (0.93, 1.91) 
0.79 (0.32, 1 .25) 



3.28 (2.72, 3.85) 



8.55 (2.31, 14.78) 



2.48 (1.8, 3.15) 

1.86 (0.65, 3.08) 

2.69 (1.89, 3.50) 

1.82 (1.16, 2.49) 
3.11 (1.69,4.53) 
3.40 (2.17, 4.63) 

3.16(2.20, 4.12) 
1.81 (1.18, 2.45) 

4.17 (2.61, 5.73) 

2.70 (1.63, 3.77) 
1.74 (1.11, 2.38) 

1 .93 (-0.43, 4.30) 

3.24(1.90, 4.58) 
3.61 (1.75, 5.48) 
2.08 (1.13, 3.02) 
2.32 (1.05, 3.59) 
1.38 (0.41, 2.35) 



2.41 (1.74, 3.08) 
5.75 (0.34, 11.16) 



Information about religion was not collected in these countries. 
^Includes never married, separated, and divorced. 

+ For all countries except India (Hindu, Islam, and others), religion was grouped as main religion and others (for example Buddhist in Cambodia and Islam in Maldives, Indonesia, and Bangladesh). 
^Up to 54 years in India, Indonesia, and Bangladesh and up to 64 years in Maldives. 



Table 4 Weighted prevalence rates (and 95% CIs) for tobacco smoking and smokeless tobacco use among women according to demographic and socio-economic 
variables in seven South and Southeast Asian countries in Demographic and Health Surveys 



Tobacco smoking (%) 





India 


Pakistan 


Nepal 


Philippines 


Maldives* 


Indonesia* 


Cambodia 


Timor Leste 


Overall prevalence (%) 


2.2 (2.08, 2.31) 


4.02 (3.28, 4.77) 


9.75 (8.7, 10.8) 


5.22 (4.81 , 5.63) 


4.6 (3.94, 5.25) 


2.39 (2.1 5, 2.64) 


2.41 (1.76, 3.07) 


3.49 (3.07, 3.91) 


Urban 


0.81 (0.72, 0.91) 


1.85 (1.08, 2.62) 


4.83 (3.79, 5.88) 


5.47 (4.89, 6.06) 


4.58 (3.29, 5.88) 


2.47 (2.10, 2.83) 


0.63 (0.40, 0.85) 


4.01 (2.93, 5.08) 


Rural 


2.87 (2.71, 3.03) 


5.12 (4.09, 6.14) 


10.57 (9.36, 11.78) 


4.89 (4.34, 5.44) 


4.61 (3.86, 5.35) 


2.31 (1.99, 2.63) 


2.88 (2.06, 3.70) 


3.30 (2.87, 3.73) 


Age group (years) 


















15-29 


0.95 (0.86, 1 .05) 


1.61 (1.07, 2.17) 


2.78 (2.20, 3.35) 


3.86 (3.34, 4.37) 


1 .09 (0.52, 1 .66) 


1.47 (1.20, 1.75) 


0.95 (0.49, 1 .42) 


1.44 (1.11, 1.77) 


30-39 


3.07 (2.81, 3.32) 


4.29 (3.31, 5.27) 


13.80 (11.92, 15.67) 


5.54 (4.74, 6.34) 


4.69 (3.48, 5.89) 


2.49 (2.06, 2.91) 


3.30 (2.48, 4.12) 


4.74 (3.88, 5.61) 


40-49 


4.62 (4.24, 5.00) 


7.53 (5.89, 9.16) 


26.11 (23.17, 29.05) 


8.04 (7.02, 9.05) 


1 0.4 (8.74, 1 2.08) 


3.86 (3.32, 4.40) 


4.92 (3.28, 6.56) 


7.85 (6.65, 9.04) 


Marital status 


















Married 


2.60 (2.46, 2.74) 


3.83 (3.13, 4.54) 


11.77 (10.49, 13.05) 


4.79 (4.13, 5.45) 


3.91 (3.29, 4.53) 


2.48 (2.21, 2.76) 


2.89 (2.22, 3.56) 


4.63 (4.03, 5.23) 


Single* 


1.00 (0.86, 1.14) 


7.93 (3.95, 1 1 .93) 


3.41 (2.63,4.19) 


5.48 (4.96, 5.99) 


11.69 (7.84, 15.54) 


2.13 (1.75, 2.52) 


1 .65 (0.92, 2.38) 


1.92 (1.52, 2.32) 


Education 


















No education 


4.37 (4.12, 4.62) 


6.49 (5.35, 7.65) 


20.18 (17.78, 22.58) 


14.49 (9.63, 19.34) 


10.16 (8.42, 11.91) 


8.14 (5.46, 10.82) 


8.60 (6.39, 10.82) 


6.21 (5.32, 7.11) 


primary 


1.64 (1.41, 1.87) 


1 .27 (0.56, 1 .99) 


7.52 (5.97, 9.08) 


8.08 (6.97, 9.20) 


4.68 (3.53, 5.84) 


2.59 (2.21, 2.96) 


2.08 (1.44, 2.72) 


3.92 (3.16, 4.69) 


Secondary 


0.44 (0.37, 0.51) 


0.50 (0.18, 0.84) 


1 .09 (0.69, 1 .48) 


4.70 (4.12, 5.27) 


1 .22 (0.63, 1 .82) 


2.10 (1.80, 2.41) 


0.06 (-0.0, 0.12 


1.60 (1.22, 1.98) 


Higher 


0.23 (0.10, 0.35) 


0.28 (0.04, 0.59) 


0.27 (-0.02, 0.56) 


3.89 (3.27, 4.50) 


2.74 (-1.71, 7.21) 


1.51 (0.95, 2.07) 




1.62 (0.09, 3.15) 


Wealth index 


















Poorest 


4.91 (4.50, 5.32) 


8.77 (6.65, 10.88) 


23.75 (20.90, 26.59) 


6.93 (5.90, 7.95) 


6.55 (5.05, 8.06) 


3.89 (3.18, 4.61) 


5.99 (4.09, 7.89) 


4.10 (3.26, 4.95) 


Poorer 


3.45 (3.11, 3.79) 


5.47 (3.94, 7.01) 


12.56 (10.51, 14.61) 


5.77 (4.76, 6.78) 


5.18(3.88, 6.48) 


2.39 (1.88, 2.90) 


3.64 (2.30, 4.98) 


4.23 (3.28, 5.17) 


Middle 


1.97 (1.75, 2.19) 


3.94 (2.89, 4.98) 


7.74 (6.41, 9.07) 


5.32 (4.33, 6.31) 


3.89 (2.80, 4.98) 


1.92 (1.51, 2.33) 


2.02 (1.42, 2.62) 


3.42 (2.63, 4.21) 


Richer 


0.92 (0.78, 1 .07) 


2.01 (1.07, 2.94) 


5.56 (4.29, 6.84) 


4.21 (3.44, 4.98) 


3.73 (2.29, 5.18) 


2.32 (1.76, 2.89) 


1.01 (0.61, 1.41) 


2.79 (2.11, 3.47) 


Richest 


0.42 (0.33, 0.50) 


0.37 (0.13, 0.61) 


2.78 (1.88, 3.67) 


4.52 (3.72, 5.31) 


3.89 (2.23, 5.55) 


1.72 (1.28, 2.17) 


0.21 (0.07, 0.35) 


3.09 (2.11,4.06) 


Religion" 1 " 


















Hindu 


2.28 (2.15, 2.40) 




9.46 (8.34, 10.58) 
























Islam 


2.27 (1.93, 2.60) 






























Buddhist 














2.14 (1.48, 2.80) 


















Roman catholic 








5.50 (5.02, 5.97) 








3.50 (3.07, 3.93) 














Others 


0.93 (0.74, 1.12) 




11.28 (8.86, 13.70) 


4.1 1 (3.39, 4.83) 






12.14 (6.94, 17.34) 


3.02 (1.03, 5.01) 



Table 4 Weighted prevalence rates (and 95% CIs) for tobacco smoking and smokeless tobacco use among women according to demographic and socio-economic 
variables in seven South and Southeast Asian countries in Demographic and Health Surveys (Continued) 



Smokeless tobacco use (%) 





India 


Pakistan 


Nepal 


Philippines 


Maldives* 


Indonesia* 


Cambodia 


Timor Leste 


Overall prevalence (%) 


9.0 (8.8, 9.21) 


2.44 (1.94, 2.96) 


4.75 (3.8, 5.68) 


0.32 (0.23, 0.41) 


4.23 (3.46, 5.0) 


0.41 (0.29, 0.52) 


5.13 (4.52, 5.75) 


1.93 (1.65, 2.2) 


Urban 


5.99 (5.71,6.27) 


2.07 (1.42, 2.72) 


2.46 (1.60, 3.33) 


0.12 (0.05, 0.20) 


2.49 (0.99, 3.98) 


0.16 (0.07, 0.24) 


0.72 (0.35, 1 .09) 


1.65 (1.07, 2.23) 


Rural 


10.47 (10.20, 10.74) 


2.64(1.95, 3.33) 


5.12 (4.03, 6.20) 


0.55 (0.38, 0.73) 


5.10 (4.19, 5.99) 


0.67 (0.45, 0.88) 


6.30 (5.53, 7.07) 


2.02 (1.71, 2.33) 


Age group (years) 


















15-29 


5.19 (4.98, 5.40) 


1 .42 (0.89, 1 .94) 


2.03 (1.47, 2.59) 


0.08 (0.02, 0.14) 


0.16 (0.31, 0.96) 


0.29 (0.16, 0.42) 


0.86 (0.55, 1.17) 


0.41 (0.26, 0.57) 


30-39 


12.42 (11.97, 12.88) 


2.35 (1.69, 3.00) 


6.48 (5.01, 7.96) 


0.26 (0.11, 0.41) 


4.01 (2.87, 5.14) 


0.42 (0.27, 0.56) 


5.82 (4.64, 7.01) 


2.17 (1.66, 2.68) 


40-49 


15.33 (14.72, 15.93) 


4.26 (3.11, 5.40) 


10.82 (8.51, 13.12) 


0.94 (0.60, 1 .27) 


10.63 (8.77, 12.50) 


0.57 (0.40, 0.75) 


14.33(12.67, 15.99) 


6.00 (4.92, 7.07) 


Marital status 


















Married 


10.22 (9.97, 10.48) 


2.36 (1.85, 2.87) 


5.81 (4.66, 6.96) 


0.09 (0.00, 0.17) 


4.17 (3.39, 4.95) 


0.41 (0.29, 0.54) 


6.49 (5.61, 7.36) 


2.66 (2.24, 3.07) 


Single* 


5.37 (5.06, 5.68) 


4.33 (2.39, 6.28) 


1 .36 (0.84, 1 .87) 


0.46 (0.32, 0.59) 


4.80 (2.70, 6.91) 


0.38 (0.23, 0.52) 


2.97 (2.48, 3.46) 


0.92 (0.66, 1.17) 


Education 


















No education 


14.49 (14.09, 14.90) 


3.56 (2.76, 4.36) 


7.94 (6.29, 9.59) 


5.66 (2.69, 8.64) 


11.61 (9.63, 13.59) 


2.26 (1.09, 3.44) 


12.91 (10.94,14.87) 


4.37 (3.65, 5.08) 


Primary 


10.63 (10.07, 11.20) 


1 .52 (0.83, 2.22) 


6.13 (4.18, 8.07) 


0.72 (0.42, 1 .02) 


4.04 (2.42, 5.67) 


0.52 (0.36, 0.68) 


5.78 (5.04, 6.52) 


1.84 (1.33, 2.35) 


Secondary 


3.95 (3.73, 4.16) 


0.93 (0.49, 1 .38) 


1 .42 (0.97, 1 .86) 


0.16 (0.07, 0.25) 


0.20 (0.00, 0.40) 


0.29 (0.16, 0.42) 


0.72 (0.44, 1 .0) 


0.49 (0.30, 0.69) 


Higher 


1.10 (0.87, 1.33) 


0.10(0.08, 0.27) 


0.16 (-0.15, 0.47) 


0.09 (-0.01, 0.19) 


0.77 (-0.33, 1 .88) 


0.03 (-0.01, 0.08) 










Wealth index 


















Poorest 


17.81 (17.14, 18.49) 


4.64 (2.97, 6.31) 


9.67 (6.27, 13.07) 


1.19 (0.78, 1.60) 


7.85 (6.04, 9.67) 


1 .29 (0.84, 1 .73) 


11.14 (9.53, 12.75) 


3.66 (2.78, 4.55) 


Poorer 


11.99 (11.44, 12.53) 


2.40 (1.50, 3.30) 


6.22 (4.54, 7.90) 


0.47 (0.21, 0.73) 


5.54 (4.16, 6.93) 


0.46 (0.21, 0.71) 


7.46 (6.22, 8.71) 


1.89 (1.33, 2.45) 


Middle 


8.60 (8.16, 9.04) 


2.13 (1.29, 2.96) 


4.29 (3.09, 5.49) 


0.1 1 (-0.00, 0.24) 


3.29 (2.30, 4.28) 


0.28 (0.13, 0.43) 


5.76 (4.76, 6.76) 


1.80 (1.31, 2.30) 


Richer 


5.89 (5.54, 6.25) 


2.34(1.61,3.07) 


3.52 (2.47, 4.58) 


0.10 (-0.04, 0.24) 


2.74 (1.55, 3.91) 


0.08 (-0.00, 0.17) 


2.31 (1.54, 3.07) 


1.56 (1.06, 2.07) 


Richest 


2.88 (2.64, 3.11) 


0.88 (0.48, 1 .29) 


1.37 (0.91, 1.83) 




2.23 (-0.11,4.59) 


0.09 (0.00, 0.18) 


0.60 (0.30, 0.90) 


1.05 (0.60, 1.51) 


Religion" 1 " 


















Hindu 


8.96 (8.73, 9.18) 




4.37 (3.37, 5.36) 
























Islam 


9.34 (8.76, 9.92) 






























Buddhist 














5.03 (4.41, 5.64) 


















Roman catholic 








0.27 (0.17, 0.37) 








1.94 (1.66, 2.22) 














Others 


8.86 (8.19, 9.53) 




6.70 (4.58, 8.81) 


0.48 (0.26, 0.70) 






8.78 (3.25, 14.31) 


1 .08 (0.08, 2.07) 



information about religion was not collected in these countries. 
^Includes never married, separated, and divorced. 

+ For all countries except India (Hindu, Islam, and others), religion was grouped as main religion and others (for example Buddhist in Cambodia and Islam in Maldives, Indonesia, and Bangladesh). 



Table 5 Binary logistic regression analyses for demographic and socio-economic factors associated with tobacco smoking and smokeless tobacco use among 
men and women of nine South and Southeast Asian countries in Demographic and Health Surveys 



Tobacco smoking (men) 





India (P, 
95 % CIs) 


P- 

value 


Pakistan 


P" 

value 


Nepal (0, 
95% CIs) 


P" 

value 


Bangladesh 
(P, 95% CIs) 


P" 

value 


Maldives* 
(P, 95% CIs) 


P" 

value 


Indonesia* 
(P, 95 % CIs) 


P" 

value 


Cambodia 
(P, 95% CIs) 


P- 

value 


Timor Leste 
(P, 95% CIs) 


P" 

value 


Urban/Rural 


-0.11 (-0.16, 
-0.05) 


<0.001 


0.15 (-0.16, 
0.46) 


0.334 


0.08 (-0.17, 
0.33) 


0.541 


-0.02 (-0.23, 
0.19) 


0.852 


-0.36 (-0.77, 
0.06) 


0.092 


-0.09 (-0.25, 
0.06) 


0.225 


-0.05 (-0.25, 
0.16) 


<0.647 


0.12 (-0.10, 
0.34) 


0.290 


Age (years) 


0.03 (0.03, 
0.03) 


<0.001 


0.04 (0.02, 
0.05) 


<0.001 


0.02 (0.01, 
0.03) 


<0.001 


0.01 (-0.00, 
0.02) 


0.066 


-0.03 (-0.04, 
-0.01) 


0.001 


-0.01 (-0.02, 
-0.01) 


<0.001 


0.07(0.06, 
0.08) 


<0.001 


0.06 (0.05, 
0.08) 


<0.001 


Marital 
status 


-0.41 (-0.48, 
-0.34) 


<0.001 


0.83 (0.10, 
1.57) 


0.027 


-0.38 (-0.62, 
-0.14) 


0.002 


-0.06 (-0.95, 
0.82) 


0.891 


0.69 (0.08, 
1.30) 


0.027 


-0.96 (-1.67, 
-0.26) 


0.008 


-0.56 (-0.76, 
-0.36) 


<0.001 


-0.14 (-0.33, 
0.05) 


0.158 


Education 


-0.34 (-0.37, 
-0.31) 


<0.001 


-0.27 (-0.39, 
-0.14) 


<0.001 


-0.47 (-0.58, 
-0.36) 


<0.001 


-0.44 (-0.55, 
-0.33) 


<0.001 


-0.28 (-0.44, 
-0.12) 


0.001 


-0.32 (-0.43, 
-0.21) 


<0.001 


-0.69 (-0.80,- 
0.58) 


<0.001 


-0.32 (-0.43, 
-0.20) 


<0.001 


Wealth 
index 


-0.15 (-0.18, 
-0.13) 


<0.001 


-0.02 (-0.13, 
0.10) 


0.767 


-0.03 (-0.12, 
0.05) 


0.423 


-0.09 (-0.17, 
-0.02) 


0.019 


-0.10 (-0.22, 
0.03) 


0.121 


-0.23 (-0.29, 
-0.17) 


<0.001 


-0.25 (-0.31, 
-0.19) 


<0.001 


-0.06 (-0.12, 
0.01) 


0.092 


Religion + 


-0.10 (-0.14, 
-0.07) 


<0.001 






-0.30 (-0.55, 
-0.05) 


0.019 


0.17 (-0.17, 
0.51) 


0.325 










0.73 (0.25, 
1.21) 


<0.003 


-0.98 (-1.78, 


0.016 














-0.18) 


Smokeless tobacco use (men) 


Urban/Rural 


-0.14 (-0.19, 
-0.09) 


<0.001 


-0.82 (-1.15, 
-0.49) 


<0.001 


0.12 (-0.14, 
0.38) 


0.355 


-0.06 (-0.32, 
0.20) 


0.657 


-0.08 (-0.77, 
0.61) 


0.815 


0.77(0.03, 
1.51) 


0.042 


-0.07 (-0.72, 
0.58) 


<0.833 


-0.02 (-0.75, 
0.71) 


0.956 


Age (years) 


-0.00(-0.01, 
-0.00) 


0.005 


-0.03 (-0.05, 
-0.01) 


0.001 


0.03 (0.02, 
0.04) 


<0.001 


0.04 (0.03, 
0.05) 


<0.001 


0.05 (0.03, 
0.08) 


<0.001 


0.02 (-0.02, 
0.06) 


0.335 


0.04 (0.03, 
0.06) 


<0.001 


0.02 (-0.01, 
0.05) 


0.272 


Marital 
status 


-0.55 (-0.62, 
-0.49) 


<0.001 


-1.10 (-2.08, 
-0.13) 


0.027 


-1.19 (-1.48, 
-0.91) 


<0.001 


-0.28 (-1.24, 
0.68) 


0.562 


-0.77 (-1.75, 
0.20) 


0.12 


0.25 (-1.11, 
1.62) 


0.717 


-0.15 (-0.46, 
0.15) 


<0.330 


-0.27 (-0.86, 
0.33) 


0.381 


Education 


-0.07 (-0.10, 
-0.04) 


<0.001 


-0.21 (-0.36, 
-0.06) 


0.006 


-0.41 (-0.56, 
-0.26) 


<0.001 


-0.09 (-0.19, 
0.02) 


0.107 


-0.50 (-0.94, 
-0.07) 


0.024 


-0.63 (-1.12, 
-0.14) 


0.012 


-0.50 (-0.69, 
-0.30) 


<0.001 


-0.25 (-0.50, 
0.01) 


0.055 


Wealth 
index 


-0.28 (-0.30, 
-0.26) 


<0.001 


-0.14 (-0.28, 
0.00) 


0.054 


-0.10 (-0.19, 
-0.00) 


0.041 


-0.16 (-0.24, 
-0.08) 


<0.001 


-0.09 (-0.28, 
0.09) 


0.328 


-0.69 (-1.13, 
-0.25) 


0.002 


-0.44 (-0.60, 
-0.28) 


<0.001 


-0.16 (-0.32, 
0.01) 


0.063 


Religion + 


-0.14 (-0.17, 
-0.10) 


<0.001 






-0.35 (-0.64, 
-0.06) 


0.017 


-0.15 (-0.55, 
0.24) 


0.438 










0.82 (-0.02, 
1.67) 


<0.057 


0.90 (-0.07, 
1.87) 


0.068 
















Tobacco smoking (women) 






























India 




Pakistan 




Nepal 




Philippines 




Maldives* 




Indonesia* 




Cambodia 




Timor Leste 




Urban/Rural 


0.36 (0.21, 
0.51) 


<0.001 


-0.15 (-0.68, 
0.37) 


0.566 


-0.24 (-0.56, 
0.07) 


0.125 


-0.39 (-0.57, 
-0.21) 


<0.001 


-0.82 (-1.35, 
-0.30) 


0.002 


-0.41 (-0.61, 
-0.21) 


<0.001 


0.06 (-0.43, 
0.54) 


<0.821 


-0.60 (-0.93, 
-0.27) 


<0.001 


Age (years) 


0.07 (0.06, 
0.07) 


<0.001 


0.07 (0.05, 
0.09) 


<0.001 


0.10 (0.09, 
0.11) 


<0.001 


0.04 (0.03, 
0.05) 


<0.001 


0.08 (0.05, 
0.10) 


<0.001 


0.05 (0.04, 
0.06) 


<0.001 


0.06 (0.05, 
0.07) 


<0.001 


0.07 (0.05, 
0.08) 


<0.001 


Marital 
status 


-0.16 (-0.32, 
-0.00) 


0.050 


0.45(-0.11, 
1.00) 


0.116 


-0.21 (-0.47, 
0.06) 


0.129 


-0.40 (-0.62, 
-0.19) 


<0.001 


0.30 (0.15, 
0.46) 


<0.001 


0.35 (0.12, 
0.58) 


0.003 


0.00 (-0.32, 
0.32) 


<0.996 


-0.06 (-0.32, 
0.21) 


0.674 


Education 


-0.60 (-0.69, 
-0.52) 


<0.001 


-0.81 (-1.07, 
-0.56) 


<0.001 


-0.67 (-0.82, 
-0.52) 


<0.001 


-0.37 (-0.49, 
-0.25) 


<0.001 


-0.40 (-0.76, 
-0.03) 


0.032 


-0.16 (-0.34, 
0.02) 


0.075 


-1.17 (-1.39, 
-0.95) 


<0.001 


-0.37 (-0.52, 
-0.21) 


<0.001 


Wealthindex 


-0.38 (-0.43, 
-0.33) 


<0.001 


-0.49(-0.64, 
-0.34 


<0.001 


-0.53 (-0.63, 
-0.43) 


<0.001 


-0.12 (-0.19, 
-0.05) 


0.001 


-0.28 (-0.43, 
-0.12) 


0.001 


-0.22 (-0.30, 
-0.15) 


<0.001 


-0.50 (-0.63, 
-0.38) 


<0.001 


-0.08 (-0.17, 
0.02) 


0.115 


Religion + 




0.042 








0.307 




<0.001 












<0.001 




<0.704 

























Table 5 Binary logistic regression analyses for demographic and socio-economic factors associated with tobacco smoking and smokeless tobacco use among 
men and women of nine South and Southeast Asian countries in Demographic and Health Surveys (Continued) 





-0.10 (-0.20, 
-0.00) 








0.15 (-0.14, 
0.44 




-0.40 (-0.61, 
-0.19) 












1.63 (1.08, 
2.18) 




-0.13 (-0.79, 
0.53) 




Smokeless tobacco use (women) 


Urban/Rural 


-0.21 (-0.27, 
-0. 1 4) 


<0.001 


-0.63 (-1.09, 
-0.1 8) 


0.007 


-0.01 (-0.44, 
0.43) 


0.968 


0.19 (-0.57, 
0.95) 


0.628 


-0.34 (-0.98, 
0.31) 


<0.306 


0.57 (-0.03, 
1.18) 


0.064 


1.07 (0.49, 
1 .65) 


<0.001 


-0.48 (-0.86, 
-0.10) 


0.013 


Age (years) 


0.06 (0.05, 
0.06) 


<0.001 


0.05 (0.03, 
0.07) 


<0.001 


0.07 (0.06, 
0.08) 


<0.001 


0.10 (0.06, 
0.14) 


<0.001 


0.10 (0.06, 
0.14) 


<0.001 


0.04 (0.01, 
0.06) 


0.006 


0.12 (0.11, 
0.13) 


<0.001 


0.10 (0.08, 
0.11) 


0.000 


Marital 
status 


-0.05 (-0.12, 
0.02) 


0.192 


0.33 (-0.17, 
0.84) 


0.195 


-0.72 (-1.10, 
-0.34) 


<0.001 


0.22 (-0.75, 
1.19) 


0.652 


-0.08 (-0.25, 
0.09) 


<0.364 


0.44 (-0.02, 
0.90) 


0.061 


-0.19 (-0.40, 
0.01) 


<0.067 


0.03 (-0.29, 
0.36) 


0.841 


Education 


-0.28 (-0.32, 
-0.24) 


<0.001 


-0.60 (-0.83, 
-0.36) 


<0.001 


-0.19 (-0.36, 
-0.01) 


<0.040 


-0.62 (-1.16, 
-0.08) 


0.023 


-0.54 (-1.06, 
-0.03) 


<0.040 


-0.37 (-0.83, 
0.09) 


0.115 


-0.48 (-0.64, 
-0.31) 


<0.001 


-0.54 (-0.77, 
-0.31) 


<0.001 


Wealthindex 


-0.42 (-0.45, 
-0.39) 


<0.001 


-0.31 (-0.46, 
-0.16) 


<0.001 


-0.39 (-0.55, 
-0.24) 


<0.001 


-0.78 (-1.11, 
-0.45) 


<0.001 


-0.34 (-0.52, 
-0.16) 


<0.001 


-0.61 (-0.80, 
-0.42) 


<0.001 


-0.48 (-0.57, 
-0.39) 


<0.001 


-0.20 (-0.32, 
-0.08) 


0.001 


Religion + 


0.13 (0.08, 
0.17) 


<0.001 






0.45 (0.03, 
0.86) 


0.037 


-0.08 (-0.67, 
0.52) 


0.803 










0.54 (-0.26, 
1.34) 


<0.188 


-0.63 (-1.60, 
0.34) 


0.203 















information about religion was not collected in these countries. 

+ For all countries except India (Hindu, Islam, and others), religion was grouped as main religion and others (for example Buddhist in Cambodia and Islam in Maldives, Indonesia, and Bangladesh). 
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of tobacco use demonstrated that pattern of tobacco 
consumption has cross-country and intracountry varia- 
tions. In each country, tobacco consumption among 
men and women was unequally distributed in all demo- 
graphic and socio-economic groups. Tobacco use among 
women was very low in all countries, but smoking was 
higher in Nepal and SLT use higher in India than other 
countries. Prevalence of smoking and SLT use among 
men was almost equal in India and Nepal, but among 
Bangladeshi men, smoking was higher than SLT use. 
Prevalence of smoking among men was very high in 
Indonesia, Timor Leste, and Maldives while SLT use was 
very low. In all countries, significant associations be- 
tween age, education, and wealth for both smoking and 
SLT use highlights the existence of social disparities in 
tobacco use. 

Prevalence estimates were comparable to DHS -based 
estimates for India [26] and Nepal [25] and were much 
higher than estimates for India and Nepal in GATS 
[17,34], but prevalence in Cambodia was lower com- 
pared to another national survey [35]. Only three (India, 
Bangladesh, and the Philippines) of the nine countries 
that had also participated in the first wave of GATS did 
not allow comparison of prevalence in all GATS coun- 
tries [17,34]. Moreover, our estimates cannot be com- 
pared with those of GATS and WHS, which defined 
current smoking as smoking of any form of tobacco ei- 
ther daily or occasionally [16,34], while the Global Bur- 
den of Disease (GBD) study defined daily smoking as 
smoking any type of tobacco product at least once per 
day [5]. Our estimates for the current smoking rate 
among men in Indonesia and Timor Leste were approxi- 
mately 70%, whereas GBD reported rates as <61%. 
Similarly, among Nepalese women, our estimate for 
current smoking was 10%, but GBD results put daily 
smoking rate at 17%. Differences as large as these be- 
tween our estimates and those from GBD may have oc- 
curred due to differences in data sources, definition of 
smoking, and statistical methods used for estimating 
prevalence rates [5]. GBD used multiple sources of 
microdata and aggregate data from major multicountry 
survey programs such as DHS, GATS, WHS, WHO 
STEPwise Approach to Surveillance program, and 
others, national-level, multiyear surveys on health, ad- 
diction, and risk factors, and three large health data- 
bases. To estimate prevalence of daily smoking, GBD 
analyzed data from the sources listed above for 2,102 
country-years from 181 countries for a 33-year period, 
while we used cross-sectional samples of men and 
women from one DHS in each of the nine South and 
Southeast Asian countries for 2005-2013. GBD defined 
a daily smoker as someone who smokes any type of to- 
bacco product at least once per day, but we defined 
current smoker as someone who responded as "yes" to 



the question, "Do you currently smoke cigarette?". 
Moreover, GBD adopted robust statistical techniques 
such as regression analyses to adjust for data providing 
varying or non-standard definitions for smoking, but we 
relied on participants' response to three questions to de- 
fine current smokers. GBD estimates are more realistic, 
as the study used a spatial-temporal regression model 
and Gaussian process regression to create a complete 
time-series for all data from multiple sources, followed 
by computation of age-standardized prevalence rates, 
while our study computed the weighted point preva- 
lence of current smoking among men and women, 
which was not age-standardized. Such methodological 
heterogeneity of tobacco surveys and the importance of 
more systematic design of surveys, questionnaires, and 
definitions have been previously underscored [25,26]. 
Comparison with DHS -based reports for India and 
Nepal shows an increase in prevalence of tobacco use 
[25,26]. Low prevalence of smoking and SLT use among 
women as reported earlier [17,34] is not surprising since 
it is socially unacceptable for women to smoke in South 
Asian communities [36]. However, SLT use was com- 
mon in India, Nepal, and Cambodia, confirming the re- 
sults of previous studies [11,37]. 

Our findings that current smoking is prevalent from 
the age of 15 years onwards but was higher in older age 
groups which is similar to results of previous surveys 
[16-18,34]. This may be due to a cohort effect (i.e., 
smoking was less likely to be initiated in more recent de- 
cades). This means that more attention should be paid 
to young men in Indonesia, Maldives, and Bangladesh, 
where prevalence rates of smoking were alarmingly high. 
Some think that tobacco companies have been aggres- 
sively marketing to young people in these countries, par- 
ticularly in Indonesia [38] . A protective effect of education 
on smoking, after controlling for other factors, was con- 
sistent with results of previous studies [16-18]. However, 
association of smoking with wealth index was consistent 
for women in most countries, but not for men, highlight- 
ing that smoking behavior may be context-specific, need- 
ing country-level analysis like that seen in the GATS 
report [17] but not in other reports from WHS [16] and 
DHS [18]. In developed countries, the smoking epidemic 
began among the rich and educated and later spread to 
lower socio-economic groups [39], but in developing 
countries the less educated may have taken up smoking, 
due to lack of awareness about health risks [40]. Lack of 
association of wealth index with smoking in some coun- 
tries could be explained by parental influences, peer pres- 
sure [41], and cultural acceptance of smoking [42], 
Significantly higher rates of smoking among urban resi- 
dents have been reported [18,43]; in our study a higher 
prevalence of tobacco use among rural residents was not 
significant for men (with multivariate analysis). We found 
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that socio-demographic factors associated with SLT use 
were increasing age, lower education, and poverty among 
both men and women, which is similar to determinants of 
current smoking in our study and studies from India [26], 
Nepal [25], and Bangladesh [44], which analyzed SLT use 
separately. These findings are also similar to multicountry 
surveys that reported social determinants of tobacco use 
[17] or smoking only [16,18]. 

An advantage of using DHS data was that DHS in- 
cluded large representative samples of men and women 
and allowed cross-country comparison of tobacco preva- 
lence. Our analysis has revealed, albeit with some limita- 
tions, that comparable estimates of current tobacco use 
can be obtained from DHS. However, future DHS in 
more than 85 LMICs should include more questions 
about previous tobacco use and quit attempts to provide 
data for monitoring of the global tobacco epidemic 
[45,46]. Although GATS intends to include more coun- 
tries [34] in future surveys, DHS cover most LMICs [30] 
where the majority of tobacco-attributable deaths occur 
[4]. Our analysis fulfills the need for assessing the social 
disparities in tobacco use [24,42] and studying the pat- 
tern of tobacco use [26] in South and Southeast Asia, 
which already has a high burden of communicable and 
nutrition-related diseases [47]. Urgent actions are neces- 
sary to reduce the burden of NCDs [48]. If nothing is 
done, health inequalities health among the socially dis- 
advantaged may widen further. 

There are some limitations of estimates from DHS 
data due to its design and the questions asked about to- 
bacco use. First, the sample of men and women aged 
15-49 years leads to under-estimation, if men and 
women aged >49 years had higher rates of tobacco use. 
Second, from the limited questions asked we could only 
estimate current use, unlike WHS and GATS, which 
have provided insights into other stages of smoking 
behavior such as never user and former user. Third, 
participants were asked to quantify tobacco use by 
cigarettes smoked during the last 24 hours, but other 
forms of smoking (bidi, pipe, hookah) and SLT use 
were not quantified. Fourth, the associations with so- 
cial factors lack temporal relationships, as DHS were 
cross-sectional studies. Lastly, in conservative Asian 
societies it is very likely that tobacco use based on self- 
report may be under-reported, and DHS did not verify 
this by measuring urinary cotinine levels. 

Conclusions 

Our study provides information about prevalence and 
patterns of tobacco use among men and women in 
South and Southeast Asian countries not covered in other 
multicounty surveys and confirms that tobacco use was 
higher among men, the less educated, and the poor, par- 
ticularly those living in rural areas. Policymakers should 



consider the diverse forms of tobacco used and social dis- 
tribution in each country to provide context-specific to- 
bacco prevention and control strategies and target 
vulnerable groups. Policymakers need to consider SLT use 
separately in tobacco control efforts, since the economic 
and health effects of SLT use are different from that of 
smoking. 
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